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DETAILED ACTION 
Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fomi the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-5 are rejected under 35 U.S.C. 102b as being anticipated by 
Nishioka (20020181126). 

Nishioka teaches a polarization independent phase modulator for light, 
comprising: two transparent substrates (fig. 12; paragraph 0126); and a layer (104) of 
chiral liquid crystal mixture, between said substrates (fig. 12; paragraph 0126); wherein 
said chiral liquid crystal mixture is oriented in a helix oriented ground state (paragraphs 
0136-0135); is controllable between said ground state and a tilted state by means of an 
electric field (e.g., figs. 12-13); has an effective refractive index which depends on the 
state of said liquid crystal mixture (e.g., paragraphs 0106-0135); and has a pitch that is 
sufficiently small (e.g., paragraphs 01 19-0135) to make the value of the refractive index 
substantially independent of the polarization of the light (figs. 12-13; paragraphs 0106- 
0135). Thus claim 1 is met. 

Nishioka teaches light having a wavelength longer than a predetermined 
wavelength .lamda. wherein said pitch is smaller than .lamda./n, n being the larger of 
the extraordinary refractive index and the ordinary refractive index of the liquid crystal 
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mixture in a uniaxially oriented pliase (e.g., paragraphs 0119-0135). Thus claim 2 is 
met. 

Nishioka teaches polarization independent phase modulator (100) according to 
claim 2, wherein said predetermined wavelength .lamda. is 400 nm or, preferably, 350 
nm (e.g., paragraphs 0119-0135, 0164-0171). Thus claim 3 is met. 

Nishioka teaches wherein said pitch is smaller than 350 nm, and preferably 
smaller than 250 nm (e.g., paragraphs 0119-0135, 0164-0171). Thus claim 4 is met. 

Nishioka teaches wherein said chiral liquid crystal mixture comprises liquid 
crystal molecules which are dispersed in a network material (e.g., paragraphs 0217- 
0218). Thus claim 5 is met. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 



• Application/Control Number: 1 0/576,392 Page 4 

Art Unit: 2883 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 6-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Nishioka (20020181126). 

Nishioka teaches a polarization independent phase modulator for light, 
comprising: two transparent substrates (fig. 12; paragraph 0126); and a layer (104) of 
chiral liquid crystal mixture, between said substrates (fig. 12; paragraph 0126); wherein 
said chiral liquid crystal mixture is oriented in a helix oriented ground state (paragraphs 
0136-0135); is controllable between said ground state and a tilted state by means of an 
electric field (e.g., figs. 12-13); has an effective refractive index which depends on the 
state of said liquid crystal mixture (e.g., paragraphs 0106-0135); and has a pitch that is 
sufficiently small (e.g., paragraphs 01 19-0135) to make the value of the refractive index 
substantially independent of the polarization of the light (figs. 12-13; paragraphs 0106- 
0135). Thus claim 1 is met. 

Nishioka teaches light having a wavelength longer than a predetermined 
wavelength .lamda. wherein said pitch is smaller than .lamda./n, n being the larger of 
the extraordinary refractive index and the ordinary refractive index of the liquid crystal 
mixture in a uniaxially oriented phase (e.g., paragraphs 0119-0135). Thus claim 2 is 
met. 

Nishioka teaches polarization independent phase modulator (100) according to 
claim 2, wherein said predetermined wavelength .lamda. is 400 nm or, preferably, 350 
nm (e.g., paragraphs 0119-0135, 0164-0171). Thus claim 3 is met. 
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Nishioka teaches wherein said pitch is smaller than 350 nm, and preferably 
smaller than 250 nm (e.g., paragraphs 0119-0135, 0164-0171). Thus claim 4 is met. 

Nishioka teaches wherein said chiral liquid crystal mixture comprises liquid 
crystal molecules which are dispersed in a network material (e.g., paragraphs 0217- 
0218). Thus claim 5 is met. 

Nishioka teaches wherein said network material is a anisotropic polymer network 
(e.g., paragraphs 0217-0218). Although Nishioka does not explicitly state "wherein said 
dispersed mixture consists of 10-60 percent by weight linear polymer molecules which 
are linked by 0.5-1 percent by weight cross-linking molecules" it would have been 
obvious to do so because it is conventionally known to use a dispersed mixture that 
consists of 10-60 percent by weight linear polymer molecules which are linked by 0.5-1 
percent by weight cross-linking molecules to obtain a working granular arrangement that 
is within art recognized constraints (paragraphs 0217-0218). 

Thus claim 6 is rejected. 

Although Nishioka does not explicitly state "wherein said network material has a 
laterally varying concentration such that lateral variations of said tilted state and thus of 
said polarization independent refractive index is provided upon application of a uniform 
electric field across said layer of liquid crystal mixture" it would have been obvious to do 
so because it is conventionally known vary the concentration for the purpose of 
controlling the wave range reflected/transmitted (paragraphs 0217-0218). Thus claim 7 
is rejected. 
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Nishioka teaches the remaining claims 8-16 are rendered obvious by the reasons 
and references given above and/or conventionally known well-established principles in 
the art. Thus claims 8-16 are rejected 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael P. Mooney whose telephone number is 571- 
272-2422. The examiner can nornially be reached during weekdays, M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infonnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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